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U N I T Ê D ,:STATES P ATE NT O F FI CE 

.ï 
The presént inïënibïi 
such as is commonly used aSout e raoEal  - 
coold engins of affcatt. 
sometims èd about Odr ëlëts Of 
craft, but Since tëir ê  h ëgfibiih is 
the most common 6ne, .hi 
illustrativë, and Wii :b te ..1 .ë ëef 
reïeed to. 
Such engnes mt B ëuehl# .ok .ùn, 
and generaHY tis .eqe hë ël  dis- 
mounting or the Cltn. Ordiàni .is bas 
been a comparatelF 
tedious task, ïor thê dWïig, Cê 
from the engine:wich sPP6 i» is sSjtëd rb 
the fl force Of the réiae aoe an,.  _ëil, tO 
various vibmGonal forcés an otes gehèdtd 
by the engine» and it mt bWèY ëcei P- 
ported to rësist such orce. 
plicated moreover, .tF the.common use.of sec- 
tional fla at the trailing .edge-o .e..dOW]i, 
which are adjtblÇ inwarY 
vary e cooling effeot toh.the og, Ëch 
such flap section m be 
actuator and later recoected the.to .when-e 
cowlg is again mod; .the conecns Of 
each flap to its suppong, cçwl sgmét and»f 
each actuator  its .flap.section» mhstbe se 
against the possibility.:o acçidetaï.diçoèc- 
tion, hence discoection-.when desired i not 
realy accomplished. 
It is the prary objec.t  .he-Present inven- 
tion to provide a .ring cotg :c0tçtion «and 
mounting mea therefor by whiçh thç dismot- 
ing of the cowling can be qckly and ity ac- 
complished, ánd its :rCÙting as .well, .by a 
minim number ï orkmen .an installation 
wherein the mountings .arë assece a .in e 
less realy smotbl instatlatireferred 
above. Thereby many hosOfunnCessary labor 
may be saved during reqrëd :seicing 
tions, and, becàe thëy can be ccomplishe 
easily and at e exehse 0f but-litflë :rime, nd 
with few men, min0r or casaldnspëcfion or.ad- 
justment that ight rnal bCpÙtédare 
accomplished aS and .whèn they,ome t atten- 
tion. EciencY and safëtF are th promted. 
More sciflcally» ..thë :iventio 
provision oï a segmCtaÂ clg wher tee 
or more c0wl segmen areeacho-cotcd 
and moted thàt bY mëans orlly f fit oré 
than two supports if may bë hëld rëltiê  the 
engine against aXial óf cicfimëfénil 8v 
ment, and so held, dë .seçiing. dbfiio, 
even though th seëal eët:bcdlêtël 
OEscnnéced ohé f ntë. Yët..fi tï 
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Pht iai oëbfit of .thë cWin 'seg- 
êfi, Wbd bb .ipaCtibablê in flight, 
 .6as whieh conhëe àd .gë hë.Sëvl 
thll r.eit flialêparïtioh fibre 
.ml scn .dotifig afi montig 
q detachabl atë, ,hëry 
fi6tê,:forèal b 0fiê àlSfle o for 1 
of .ll in brër ..5at 6k .mhY bè d0fi .Off Ii 
. i As ,al5 an .objbct t0 .idë uh an .itàl- 
£i0fis .Cd/0ùhfih, 9ill fibt ráttlë .09 996dde 
stêeï ,ufi ë .di mS 5r in thé ëhgihe 
.Sufit rln hègê5fi:fie.50&l is Sfipttd, 
tnafl :fibh .a .arë iëè in all 
2o .t5ëi 5t. 
.I :i àRb .dn .objet .t5 ovide insuh à 
ïu6ues thëëfor h ae sple 
30 rive in operation, and whichto the extentneces- 
a :Wifi bë iSèd .or él-iodking in heir 
,çïd .sii8 . ïhë5 :fo .mime he 
.flity-of acçidÇnt from caÇleness. AcCessibiÏ- 
:ity of...uch .ocking :meas : .necessary»: and i is 
35  futhe object., desi-and locate them 
maximum accessibiliby xeç in:sh :m.anner.that 
,tey prpduce,a.minimum»:if, an»-adtionl» 
soe theof-loctçd-in .the skin of-the cowl, 
will only:be locked.when they fie ush 
40 sin. 
ith .thee :Objec :in mind, and b£hers swill 
appeár mor:e :,fly herëinufr, thè inéntion 
:composes .e .novel .ri c0wli as 
:noel :pa. therf and the n0l :dcessoës 
 4 there. aH _s hereinfter sfiown, and :'he. ar- 
Tngemet .nd .xeltiohip .hereinftér' . de 
.sced re.full. 
, the ccmpahyi rawings the 
:is sh6.in a tyical f6rm_pplied - :g: cowl 
50 i :formed .fo ccommod an .air. Sc66p, 
lowest int. 
 ige i  .h .... " ' " ....... " ............. 
exploded vmw.f:të cowhng,4 
sud.ris.and 
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ure 3 ts a similar view of a different type of 
mount. 
Figure 4 is a sectional view, with parts disen- 
gaged, and Figure 5 is a similar sectional view 
with parts nearly fully engaged, showing the con- 
strictive means for holding together adjoining 
segments. 
Figure 6 is a perspective view of axially directed 
supporting and connecting means between the 
cowl segments and the engine mount ring. 
Figure 7 is a longitudinal sectional view show- 
ing the trafling edge of a ring cowl segment and 
an associated flap actuator, illustrating the man- 
ner of disengaging the actuator from the flap, 
and Figure 8 is a similar view, somehat en- 
larged, showing the manner of disengaging the 
flap from its supporting cowl segment.. 
Figure 9 is a perspective view, from below, of 
one cowl segment, its mounts, and the engine 
mount ring which supports the latter. 
The engine, ifs bafiïing, the engine mourir ring, 
and various associated parts have been shown 
herein onv sketchily, but since these elements 
are well known, as also is their relationship fo the 
ring cowling, if is believed that no further show- 
ing is necessary. In Figure 1 the ring cowl is 
shown dismounted from, but in correct position 
.relationship fo mounting means which are 
-mounted upon the engine mourir ring, whereas in 
Figure 9 one segment of the ring cowl is shown 
mounted upon the engine mourir 8. The ring 
cowl itself is illustrated as divided into three seg- 
ments, the lower segment A and two lateral seg- 
ments B and C, which are substantial opposites 
of one another. If is hot essential that the ring 
cowl be divided only jnto three segments, but if 
is convenient that the lower segment A extend 
substantially equally at opposite sides of a ver- 
tical plane through the axis of the engine, and 
that the remaining segments be substantially bal- 
anced ai opposite sides of that vertical axial 
plane. The segment A is shown as indented ai a, 
to accommodate or fo form the intake of an air 
scoop 88, which is hOt uncommonly so located in 
conjunction with such engines. The three seg- 
ments A, B, and C, when connected and joined 
tightly together, constitute a substantially smooth 
and homogeneous ring cowl which surrounds the 
engine and is itself mounted upon the engine 
mount. 
The segment A, like the other segments, is pro- 
vided with supporting means whereby if is sup- 
ported from the engine, when the entire ring 
cowl is assembled, fo oppose at least circumfer- 
ential movement relative fo the engine, and fo a 
degree, ai least, fo oppose also movement axially 
with respect fo the engine. However, differing 
from the segments B and C, the segment A is pref- 
erably mounted in such manner that if may 
swing downwardly fo clear the engine while still 
remaining supported from ifs mount. To this 
end the cowl segment A is provided with rear- 
wardly and downwardly directed hooks ! (see 
Figures 1 and 2), which are receivable within 
forwardly opening sockets 2 flxedly mounted upon 
the engine mourir ring or fo some element which 
is rigid therewith. Each such socket ha an 
upstanding lip -8 (see Figure 2), and if ai any 
rime the lower segment A lacks other support, if 
may hinge downwardly, its hooks !8 catching in 
the lip 8, to serve as hinge means for downward 
swinging oï the segment A. Thereby this seg- 
ment A-is prevented from ïallingæ though the seg- 
ments B and C be removed, and there be no helper 
to catch and support, or remove, the segment A. 
The further means for supporting the segment 
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A are those means, fo be described later, by which 
the segment A is secured fo the two adjoining 
segments B and C, respectively. 
Each of the lateral segments B and C is sup 
5 ported similarly to the other. Primarily fo pre- 
vent relative rotational movement of the seg- 
ment with respect fo the engine mounting, a lat- 
erally projecting pintle 3 is supported from the 
mourir ring 8, as by means of the braced structure 
10 38, or in any other suitable ïashion, in position 
fo be received within a complemental socket 
which is carried by the fittings 32 on the interior 
of the cowl segments. In effect a part of the 
socket, but actually rotative with respect fo if, is 
15 a transversely notched collar 33, in the notch 
whereoï is receivable a cross or T head 35, which 
is mounted rigidly upon the pintle 3. When the 
collar 33 is rotated so that ifs notch 34 registers 
with the T head 35, the pintle 3 may be received 
20 fully within the socket 3, whereupon, by rota- 
tion of the collar 33, for instance hrough 90 °, into 
the position shown in Figure 3, the T head 
is locked in position, and the pintle 3 cannot be 
withdrawn from its socket 3!. Such rotation is 
5 accomplished by means  of the handle 38, and 
this handle is locked in such position by the 
spring-urged locking dog 3, which is mounted 
within the cowling segment. 
In addition to locking the lateral segment 
0 against rotational movement relative fo the 
gine mourir ring 8, this mount, to a certain de- 
gree, prevents relative axial movement of the 
cowl segment with respect to the mourir ring, and 
radial separation of the cowl segment from the 
3 mount ring. Nevertheless if is preferable that 
. further means fo these two ends be provided, and 
also if is desirable that each cowl segment be 
supported from the engine mount ring ai ai least 
two points, so that fo a limited degree, at least, 
0 if is self-supported upon the engine mourir, in- 
dependently of all other segments and their se- 
curing means, and can be dismounted therefrom 
independently of the other segments. Such addi- 
tional securing means are shown in detail in Fig- 
ure 6 and in assembled relationship in Figure 
45 and consists of two axially directed, aligned rods 
-or pins, 4 upon the inner side oï the cowl seg- 
ment and 48 upon the engine mount ring. These 
are provided ai their ends with complemental 
hooks 4! and 42, lying wholly within the cylin- 
5O drical outline of the respective pins. These two 
pins. are of substantially the same diametral size, 
and the junction between them, when the hooks 
 4 and 4- are engaged, is shrouded or spanned by 
a sleeve 43, which is spring-pressed in a sense fo 
55 cause if to enclose the hook portion 4 of the 
pin. 48 which carries if. In Figure 6 it is shown 
withdrawn, in opposition fo the spring ïorce, but 
upon release of the sleeve 43, the hooks having 
been engaged, the sleeve will slide down over the 
.60 joined hooks, as shown in Figure 9 and prevent 
their disengagement. This automatically locks 
parts in the engaged position against accidental 
separation, just as the rotation of the collar or 
cup 3 and its locking by the locking dog 3 pre- 
65 vents separation of this support. 
The supports ai 3, 3 and at 4!, 4- are quickly 
disengageable and reengageable, and are ade- 
quate ïor support of each segment A or B under 
servicing conditions, but are not of themselves of 
7o such nature as will sufllciently securely hold the 
cowl segments against all forces applied fo the 
.individual cowl segments .during flight, except 
as they gain added support by making the cowl 
ring one homogeneous piece, in which case all 
75 the various securing, means for the segments 



-mutually assist in the SUliort of the cowl ring 
as a whole. Accordinly r/ieàns are proïided for 
securing together ail these ëotwl sCmCts across 
their adjoining axially xtending edC, and 
these means préferàbly nclude mechaïism for 
constricting the ring as a wli01e and for lrwing 
ifs segments closely together» and I0r hlding 
them so drawn together against rattlïng and 
separation. 
Securing means suitable to this end are shown 
in detail in Figures 4 and 5. upon one eowl eg- 
ment, for instance upon the segment C, is secured 
a hook 5, disposed somewhat .beneath .the sFAn 
9. of the cowl ring. .ngageab!e iththe hook 
5 through a narrow aperture or slo 99 in the 
skin is a T head 59 upon the end of an arm 
which through its support .and operaiig tneans 
is in effect cammed for movement away froin the 
hook r. Conveniently, he arm ! is piv0tally 
' mounted eccentrically of a fixed pivot pin i, 
which is on the opposite segment B. The Cam- 
mig or eccentric arrangement may be in hé 
nature of a follet 3, carried by a bracket 
on the uder side of a locking lever or acttiator 
5, the fol!er rolling in a larger crcle  af 
the end of the arm 0. The arm  is provided 
also with a radially directed shculder , and 
the actuator 5 is provided with a pin  which 
af he proper rime will engage t!ie shoulder , 
fo effect raising of the T head 9 from engage 
ment with the hook  in the process of unlocking, 
but which, as the actuator  swiigs dowmvard- 
ly in locking, will separate from the-shoulder 
fo permit relative rotational movemént between 
the arm 5! and the actuator . Comparison be- 
tween Figures 4 and 5-will make t!iis clear. The 
actuator 5 is preferablY mounted o swing 
through a slct or recess ! in he skin  f the 
segment B, and is so shaped that in lockiug po- 
sition, which if has nearly reached in Figure 
it wiil substatiallyfill the two aperturés 9 and 
9 I, and lie flush with 'tlie sMn  in both 
ments. Thus the actuator  is readily accessi- 
ble, bu t dces net leave any projection to increase 
drag. Moreover, !t acts as a key t 0 prevent rela- 
tive vibration ï the segments in the axial sense. 
As will be understood,t!ie sCment A niay be 
mounted by eïgagingits hooks within the söcket 
2, and left to bang dowiwardiy. The-segments 
B and C are then each supported in turn  in po- 
sition about the engine by engagement of the 
pintles  within their SoCkets !, and ly the 
terengagement of the hooks ! and -4. Atthis 
rime the lccks at ,  across the upper  joint 
between the segments B and C may be con- 
nected, and thon the segment A may be swung up- 
wardly and similarly connected to the segments 
B and C. The constrictive action of ttie lockiig 
means at , 0 will serve to draw the iiig cowl 
as a whole tightly toward the engine and d0wn 
upon its supports, and will tightlY biid together 
the several segments irïto á liönïogenëoug ring 
cowl, capable öf vibrational movètnerït as a 
unit, ail parts of which mutually support ail oth- 
er parts. When itis desired to remove thWring 
cowl, any segmént may be removed without re- 
moval of any other segment, or 11. Cafi quiCkly 
be removed in sficCes$i0n. Thè first 0pèratiòn 
to effect removal is t0 Swifig outwardly tlié aCtua- 
tors 55, which slacks off thé interengägement at 
, , and at the pr0per rime ttie piti 5 engages 
the shougder 5 and swings t!ie .T head 9 up- 
wardly fom engagemérit witlï thé liook 5. The 
sCment A may nov tiang doiYlvardly, when 
released from tlie segmërit B ald U and each 
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-iateral segment may be removed b vithdzaw 
ing the sleeve 
and 2, and by swinging aside the locMng.d0g 
permitting rotation of the handle $ and ifs c01 
5 lar or socket part $, until the T .hëad '5 and 
piitle  may be withdrawn from tle-soSket .!» 4. 
vVere the ring cowl fo bave no adjtistable 
flaps at its trailing edge, the operation above 
Woull constitute a very simple and effective 
]0 means of quickly, dismounting the ring eowl. 
However, most such enginis, at least on the larger 
-airplanes, are provided-with flaps ou .the trailing 
edge of each ring cowl which swing.inwardly or 
outwardly to vary the cooling effect thtbughthë 
15 ring cowl. It would be futile-fo provile quiek 
dismountable means for the ring cowl itsèl:f if 
it were hot possible af the saine rimé t0 .quickly 
disengage each flap section from itS individual 
actüator. The means fo this end are shown 
20 in detail in Figurei 7 and 8. 
There will usually bea plurality of ii]dividual 
flaps 8 at the trailing edge of each cowl seg- 
ment.. Five such flap sections are ihown mount- 
ed upon the cowl segment B in Figure 1. This 
i5 is so because the cowl segments are usually of 
appreciable angular, extent, and the flaps must 
be. of sufiïciently short chord to permit them to 
hinge readily about a chordwise axis. This axis 
for an individuel flap 5 ii ihown at $0 in Fig- 
o ures 7 and 8, and if is mounted upon a fitting 
$! carried by an encircling marginal fiange 98 
of the cowl segraent. Mounted in position to 
engage cooperatively with the hinge at 85 is a 
slot  in the fitting 8, carried just beneath 
5 the forward edge Of the flap 8, and opening for- 
wardly or towards the cowl proper. The fitting 
3 is provided With a surface $4, arranged on the 
arc of a circle about the hinge axis t $, when 
the parts are engaged, and the fitting 8! is pro- 
4o vided witha similarly curved recess $B, also ar- 
ranged on tlie saine circle about the !iinge axis 
at 8. By raising the flap or swinging it out- 
wardly beyond its normal limit of outward swing, 
the notch $ may be engaged with the hinge pin 
8, whereupoi3 by swinging it inwardly the sur- 
45 face  is in effect locked by its engagement 
with the surface SB, and the notch 82 may not 
then be Withdrawn from the hinge pin $9. 
Withdrawal is only possible by swii3ging the flap 
 outwardly bëyond its normal limit of swing, 
50 and this is prevented so long as its áctuator  is 
engaged withthe trailing or swinging edge of 
the flap to prevent its swinging so far oütwardly. 
The actuator ] must have-some árcuátë move- 
55 ment, andtö that end is hingedly mounted at 
upon the inner cowling C'. By .lnown mècha- 
nism, indicated af ] !, ifs outer part  .is exten- 
sible and contractible with respect t0 its inner 
portion ].. At its outer end it is pròvided with 
60 a pin 3 directed choïdwise of the ring c0wl, 
which is engageable within the notch. of a .fit- 
ring 8, wh/ch is secured just bër/èattï the trailing 
edge of the flap. 8. 
A latch ], pivoted at ]5 nd spring-urged ihto 
05 locking position, has a notch ], which» ccoperat- 
ing with the notch 5, completely-encircles and 
secures the pin ] against removal; a,d eon- 
stitutes a pivot for that pin. The button-like 
end of the lever , which-i indicated at. , 
70 projects within an aperture in the. Skin-of tlie 
fiap $, and lies flush therewil._cept as it is 
depressed into released position, as Shown.in d0t 
dash lines in Figure 7. 
To removë each flap itis orily-neessry 
75 press-inwardly çhe hea¢l--7-of he relevée lévér 



2»599»037 

.¥4, to separate.the notches ¥6 and 86, whereupon 
the pin 13 may be withdrawn from the notch 86. 
Now the flap is ïree to swing outwardly beyond 
ifs normal limit of swing, and in so doing the 
locking engagement between the surfaces 84 and 5 
85 is broken, and the fltting 83 can be removed 
ïrom the pin 80. This is a simple arrangement 
with each flap, and does hot disturb subsequent  
reengagement in the same operative relation oï 
each with ifs actuator. Furthermore, if if is l0 
preïerred fo do so, the cowl segments may be 
dismounted wlthout more than releasing each 
actuamr 1 from ifs flap 8. In other words, the 
flaps 8 may, if desired, be leït secured to the 
cowl segment when the latteris removed or dis- ] 5 
mounted. 
I claire as my invention: 
1. A ring cowling for aircraft divided longitu- 
dinally into a plurality of complemental, individ- 
ually form-sustaining segments, and for mourir- o_ 0 
ing upon at least two flxed supports for each 
segment, all located interiorly of the ring cowl- 
ing in position for engagement each with its own 
segment alone, cooperating quick-releasable 
curing means carried by each segment and en- 
gageable with the corresponding flxed supports 
to resist axial movement of each individual seg- 
ment, fo restrain circumferential movement of 
each segment, and to restrain radial movement 
oï each segment, relative, in all cases, to the 3O 
engine but hot relative to .the other segments, 
and quick-releasable securing means upon the 
several segments, interengageable directly be- 
tween the segments across their longitudinal 
junctures but independentlY of the supports, to 35 
mutu.ally resist radial movement and to reinforce 
each the others in opposing axial and clrcum- 
ferential movement. 
2. The combination of claire 1, wherein the 
connecting means include a hook upon one seg- 
ment, a hook engageable therewith and carried 
by the adjoining segment, means acting upon one 
such hook to draw it, relatively to its mounting 
segment, transversely away from the other hook, 
and an actuator movable so to more said movable 45 
hook. 
3. The combination of claire 1, wherein the 
connecting means include a hook upon one seg- 
ment, a hook engageable, therewith and carried 
by the adjoining segment, means acting upon one 5o 
such hook to draw it, relativelY fo its mounting 
segment, transversely away from the other hook, 
and an actuator movable so to more said movable 
hook, each segment having a notch in its skin 
registering with the notch in the opposite seg- 55 
ment, and the actuator being formed fo substan- 
tially f111 both notches, and thereby to key to- 
gerber the segments against relative movement 
in the axial sense, when the hooks are in inter- 
engaged relationship. 6O 
4. The combination of claire 1, wherein the 
connecting means include a hook upon one seg- 
ment, a hook carried by the adjoining segment, 
a cam means for drawing the latter hook away 
from the former for engagement, and vice versa, 
and a cam actuator formed tolie flush with and 
as a pa.rt of the skin of its cowl segment, when 
parts are fully interengaged. 
5. The combination of claire 1, wherein the 
connecting means include a hook upon one seg- 7O 
ment, a hooked arm upon the other segment, ec- 
centric means to draw said hooked arm, when 
engaged with the hook, laterally away from the 
latter, and vice versa, a cam actuator for oper- 
.ating said eccentric means, and stop means en- 75 

gageable between said actuator and the hooked 
arm to raise the latter from engagement with the 
hook as parts approach full-released positions. 
6. The combination of clahn 1, wherein one 
of the segment supports ïor each of a plurality 
of segments comprises a radially directed pintle 
carried by a xed support, a T head carried by 
said pintle, a rotatable socket member on the 
interior of the cowl segment formed to receive 
said pintle and notched to receive said T head, 
in one position, and when rotated from such 
position embracing sald T head and preventlng 
withdrawal of said pintle, and means to retain 
said rotatable socket member against accidental 
rotation back to pintle-receiving and -releasing 
position. 
7. The combination of claire 1, wherein one 
of the segment supports for each of a plurality 
of segments comprises a hooked pin axially di- 
rected and mounted upon a fixed support, a com- 
plementally hooked pin carried by the cowl seg- 
ment, and a sleeve axially slidable on one such 
pin, and yieldably biased to remain in position 
shrouding the two interengaged hooks. 
8. The combination of claire 1, wherein one 
segment extends transversely at the bottom of 
the ring cowling, and wherein the supports for 
said segment comprise two rearwardly and down- 
wardiy directed hooks carried by the segment 
ai opposite sides of a vertical axial plane through 
the ring cowling, and two sockets carried by the 
flxed supports to receive said hooks, and arranged 
to restrain circumferential movement of said seg- 
ment, and to support the segment pendent from 
a flxed support when such segment is hot other- 
wise supported from adjoining segments. 
9. In a removable ring cowling for aircraft, in 
combination, two hook sockets forwardly facing 
adjacent the lower portion of the ring cowling, 
constituting part of flxed supporting means, and 
located at opposite sides of the ring cowling's 
vertical axial plane, a lower cowl segment having 
two rearwardiy and downwardly directed hooks 
located to engage within said sockets, and thereby 
to support the lower segment in pendent posi- 
tion from such flxed supporting means, lateral 
cowl segments completing the ring cowling, each 
formed with a radially directed socket, a radially 
directed pintle constituting part of the flxed sup- 
porting means, located in position to flt within 
each such radial socket, a further two-part 
mounting means carried, one part by the fixed 
supporting means and the other part by each seg- 
ment, spaced from said radial socket, and inter- 
engageable to steady its segment in conjunction 
with the pintle, and complemental quick-releas- 
able means on the several segments circumïeren- 
tially constrictive across each junction between 
segments, to retain the several segments, and 
the cowling as a whole, against radial movement, 
while supported by the several fixed supports 
against axial and circumferential movement. 
10. A removable ring cowling for aircraft, com- 
.prising a lower segment and a plurality of com- 
plemental segments, releasable means for mount- 
ing said lower segment from a flxed supporting 
means located within the ring cowling, to bang 
downwardly when otherwise unsupported, a ra- 
dially directed supporting member and an axially 
directed supporting member carried by the fixed 
supporting means in position to engage each such 
complemental segment, cooperating means car- 
ried by each of the latter and arranged for inter- 
locking engagement with said fixedly mounted 
supporting means to resist rotational and axial 



movemenl, rel.atiye to:- the ._flî... ed.suppor_ting means, 
and cirçumferentially constrictive means inter- 
enaeab_!e, across each ju.nction between seg- 
.m. ep,-tq secure each segment, and .the.cowl 
as. a wh!e, against radial movement relative to 
the. flxed s,upporting means. 
11. In çombination with  fixed interioly lo- 
cated Suporting means, a removable ring cowling 
for aircçaft surrounding said supporting means, 
comprising a-lower and two lateral segments, 
a plurality of constrictive means disposed af the 
longitudinal meeting edges of said segments, in- 
terconnecting the latter and urging them towards 
one another radially and circumferentially, and 
two two-part means angularly spaced, for the 
support of each cowl segment, one part of each 
being carried upon the cowling and the other 
part constituting part of said supporting means, 
and the several two-part means being relatively 
cooperatively arranged, when operatively en- 
gaged, te prevent axial, circumferential and radial 
movement of the cowl segments. 
12. In combination with a fixed supporting 
means, a removable ring cowling for aircraft sur- 
rounding said supporting means, comprising a 
lower segment and a .plurality of complemental 
segments, releasable means for mounting said 
lower segment upon said fixed supporting means 
to swing downwardly when otherwise unsup- 
ported, a plurality of two-part means, of which 
one part constitutes part of said fixed support- 
ing means and the other part is carried by each 
complemental segment, interengageable fo secure 
each such complemental segment individually 
against circumferential and axial movement, and 
circumferentially constrictive means spanning 
each junction between adjoining segments, car- 
ried upon one such segment and engageable with 
complemental means upon the adjoining seg- 
ment, fo secure the ring cowl as a whole against 
radial movement and te support the lower seg- 
ment in upswung operative position. 
13. In combination with a fixed supporting 
means, a ring cowling for aircraft formed of a 
plurality of complemental cowl segments, quickly 
releasable means te mourir each segment from 
the flxed supporting means, independently of the 
others, to resist circumferenfial and axial move- 
ment, cooperating constrictive elements carried 
by the several segments, arranged for quick-re- 
leasable interengagemênt across each junction 
between adjoining segments, fo secure the in- 
dividual segments and the cowl as a whole 
against radial movement, a plurality of comple- 
mental flap sections hingedly mounted af the 
trailing edge of the individual sections of the 
cowling, an actuator rod movable generally radi- 
ally outwardly from within the cowling, corre- 
sponding fo and connected fo each flap section 
te swing the same inwardly and outwardly, and 
quick-releasable means for operatively engaging 
each actuator with its fiap section, for removal 
of the latter with its individual cow1 segment. 
14. In a ring cowling for aircraft, a Plurality 
of complemental cowl segments, quick-releasable 
means for joining and mounting the segments 
in circumferential disposition, fiap sections each 
mounted upon the trailing edge of a cowl seg- 
ment fo pivot about a chordwise axis, an actu- 
ator for each fiap, and quick-releasab]e means 
to disengage each actuator from ifs fiap. 
15. In a ring cowling for aircraft, a plurality 
of complemental individual cowl segments, quick- 
releasable means for joining and mounting the 
segments in circumferential disposition, fiap sec- 
tions each mounted upon the trafling edge of a 
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cowl segment to Pivot ahou_t a chordwis_e axis, an 
actuator for: each. flap, quick:-]eleasable means te 
dsegage e.ach a.ctutoF _frçm tS fla, for ma- 
nipu!tion of- such flap vi_tl Sts segment upon 
5 release of such segme.nt from the ing cowl as 
a whole_,, and quickrreleasable means to pivetally 
mount each flap tpon ifs cowl seg.rpent. 
16. A ring cowl as in ca!m 14, each flaP. Pivot 
mount includin.g a fitting upon the segment hav- 
10 ing a pvot p .ad.. a Surface arcuate about the 
pivot axis, a complemental fitting notched to re- 
ceive said pivot pin.and having a surface arcuate 
about the pivot axis, and engageable with the 
first-mentioned arcuate surface throughout the 
15 operative range of pivoting of the fiap, t0 prevent 
disengagement of the notch from the pivot pin, 
but disengageable by swinging of the flap beYond 
such operative range, and the actuater, whfle 
engaged with the flap, preventing swinging of 
20 the flap beyond its operative range, but permitting 
such swinging when disengaged from the flap. 
17. In combination with fixed supporting means 
individual fo each of a plurality of ring cowl 
segments, and located interiorly of the ring cowl- 
25 ing, a ring cowling for aircraft divided longitu- 
dinally into a plurality of individually separable 
but complemental segments, and for mounting 
each individually upon its corresponding ones of 
said flxed supporting means, each segment in- 
30 cluding a skin and integral contour-defining 
bracing and air-directing means interiorly dis- 
posed, cooperating quick - releasable securing 
means carried by each segment and engageable 
with ifs individual fixed supporting means to 
33 support selected segments thereon in operative 
position independentl: of all other segments, 
fo restrain circumferential and axial movement 
of each such segment, and te effect primary sup- 
port of all segments, and quick-releasable means 
0 upon the several segments interengageable across 
each unction between segments to mutually re- 
sist radial movement of the segments and fo 
join them as a unit immovable, except for vibra- 
tional movement, relative fo the supporting 
means. 
45 18. A ring cowling as in claim 1Ç, including a 
p!urality of fiaps pivoted chordwise upon the 
trafling edge of segments of the ring cowling, for 
swinging by actuators connected fo their swing- 
ing edges, a quick-releasable pivot connection bë- 
5O tween each flap and ifs mounting sellent , and 
a quick-releasable connection between each fiap 
and ifs actuator. 
19. In combination, a ring cowling £or aircraft, 
for mounting in operative position relative to 
55 an engine, said ring cowling being divided lon- 
gitudinally into a plurality of complemental seg- 
ments, af least two fixed supports individual te 
each segment, all located interiorly of the ring 
cowling in position for engagement each with 
6o its own segment alone, cooperating quick-re]eas- 
able securing means carried, respectively, by each 
segment and by that segment's supports, and 
interengageable directly to resist axial movement 
5 of each segment, and fo restrain circumferential 
movement of each segment, relative, in all cases, 
to that segment's fixed support but hot relative 
o the other segments or their supports, and 
quick-releasable securing means upon the several 
7O segments, adjacent their longitudinal edges, in- 
terengageable directly between the segments 
across their longitudinal junctures, but indepen- 
dently oç their respective supports, to join each 
segment with the others for mutual support and 
75 fo mutually resist radial movement and fo rein- 
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orce each the others' support in opposition to 
axlal and circumferential movement. 
20. The combination of claim 19, characterized 
in that the last-mentioned securing means tn- 
clude elements constrictive by their interengage- 
menç to draw çhe segments clo.ely together along 
their longitudinal junctures, and to crowd the 
ring cowl a. a whole radially inwardly relative 
to the interiorly located supports. 
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REFERENCES CITED 
The following references are of record in the 
file of thLs ltent: 

10 

12 
UNITED STATES PATENTS 

Number 
1,933,966 
1,943,528 
2,047,948 
2,067,041 
2,129,826 
2,178,998 
2,319,463 

Name Daçe 
Chilton ............. Nov. % 1933 
Hicl[s .............. Jan. 16, 1934 
Breene eç al ......... July 21, 1936 
Betsel .............. Jan. 5, 1937 
Dinttlhac .......... Sept. 13, 1938 
Scotç ............... Nov. 7, 1939 
Lear ............... May 18, 1943 



